). These staining patterns are specific, l(2)23Ad D28 animals but not other mutations in this region. These data demonstrate that the l(2)23Ad D28 chromoas they are not seen in hrs mutant cells ( Figure 1E ). Interestingly, overexpression of hrs ( Figure 1F ) leads to some (hereafter referred to as hrs) contains a mutation in the hrs gene. Sequencing of DNA from mutant animals an enlargement or accumulation of Hrs-positive vesicles and a reduction in cell size. revealed a nonsense mutation at amino acid Q270 (asterisk, Figure 1A ).
As shown in Figure 1H , both Hrs antibodies also label type I synaptic boutons of the neuromuscular junction Polyclonal antibodies were generated to the fulllength (anti-FL-Hrs) and amino-terminal half (aa 1-376, (NMJ). There is some colocalization of Hrs with the synaptic vesicle (SV) marker Synaptotagmin, but most stainanti-N-Hrs) of the recombinant protein. As shown in Figure 1B, Western analysis of fly extracts using the antiing appears to be outside SV-rich regions. However, electrophysiological analysis of wild-type and mutant FL-Hrs antibody detects a major band of 110 kDa in wild-type animals, whereas no protein is detected in neuromuscular junctions suggests that Hrs does not play an important role in regulating synaptic vesicle exohrs third-instar larvae (L3) or white prepupae (WPP). However, as shown in Figure 1C Figure 4A ) to 3-4 in 3H). Thus, these data confirm that Torso signaling is enhanced and broadened both spatially and temporally the mutant ( Figure 4B) Figures 4D and 4C ). Thus, a dorsal expansion Next, we investigated whether an increase in Torso signaling was due to the failure of receptor degradation. of cells expressing dpMAPK and Vnd and an upregulation of Fas III expression suggest that Egfr signaling is As shown in Figure 3I , total levels of the Torso receptor in early (0-4 hr) embryos are similar between wild-type enhanced in hrs mKO embryos. To determine if enhanced Egfr signaling is due to and hrs mKO embryos. However, a 56 kDa band corresponding to the cytoplasmic domain of Torso (500 aa) increased receptor activity, we examined tyrosine phos- 
whereas asterisks in (B) and (D) denote regions of Egfr activation. (E-H) Cellular blastoderm embryos were probed for expression of hkb (E and G) or tll (F and H) mRNA using in situ hybridization. Arrowhead in (H) denotes terminal cellularization defect. Below: Quantitation of hkb and tll expansion; wt, upper; hrs, lower. Expressed as percent embryo length (100% anterior, 0% posterior). (I) Protein extracts from 0 to 4 hr AEL wild-type (wt) or hrs mKO (hrs) embryos were separated on a polyacrylamide gel and probed for the Torso receptor (arrowhead) using an antibody generated against the 56 kDa cytoplasmic domain (denoted by asterisk). (J) Same as in (I) above, but 1 hr collections (0-7 hr) of embryos. The lower band is a nonspecific band and can be used as a loading control.
In addition, blots were stripped and reprobed for actin to ensure equal loading (data not shown). Figure 4I ), so we determined if Hrs interacts with ubiquitin using GST from pupal lysates and Western blotting with a phosphotyrosine-specific antibody. As shown in Figure 4G , levels pull-down assays. As shown in Figure 4J Serial sections (65-75 nm) were collected on nickel grids, stained by cloning the hrs cDNA into pUAST using NotI/KpnI. The hs-hrs with 1% uranyl acetate followed by Reynold's lead citrate, and obconstruct was made by cloning hrs cDNA (NotI/KpnI) into pCasperserved with an Hitachi H7000 transmission electron microscope. hs (NotI/XbaI). The genomic rescue construct was generated by Synapse area was measured using NIH image 1.62. HRP uptake by cloning an 11.5 kb SmaI restriction fragment of a P1 genomic phage garland cells was studied by incubating third-instar larval garland (DS06400) containing hrs into the SmaI site of pCasper3. cells in HL-3 or HL-3 containing 0.7% HRP (Sigma grade VI) for 5 For His-tagged fusion protein constructs, the ORF of Hrs (aa 1-min, and was fixed and processed for EM as described (Kosaka 760) or SNAP-24 (1-212) was cloned into pET-28a (Novagen) using and Ikeda, 1983). NdeI/EcoRI and EcoRI/XhoI, respectively. pET-28c-SNAP-25 was generated as described (Wu et al., 1999) . pGEX-Ubiquitin (G76A) was obtained from W. Harper. GST-N-Hrs (aa 1-376) and GST-CAcknowledgments Hrs (aa 374-760) constructs were generated by subcloning into pGEX-4T-K1 (Pharmacia) using BamHI/EcoRI.
phorylation of the receptor by immunoprecipitating Egfr conserved among all species examined (
We 
